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PKELIMINARY REMARKS. 



♦•» 



Having been informed that it was desired to ascertain, by mea 
experiments, the relative merits of Wronght-Iron Plates, manufactured 
at the Essen Works* Rhenish Prussia, and of those manufactured in Y( 
I requested to be provided with pieces not less than four feet by thn 
following thicknesses — as being those most generally in use for boiler i 
three-eight inch, half-inch, and five-eight inch ; that three pieces of e 
sent of those made at Essen, and one of each thickness from six Yorl 
piece to have the Maker's Brand. 

I accordingly received nine pieces branded " Krupp -» -:>," and t 
having the following brands : — '' Low Moor," " BowUng, Yorksli 
"Taylor's • Leeds • Yorkshire," "Cooper & Co., Leeds • Yorkshire," 
Yorkshire." Total number of plates being twenty-seven. 

The position of ten specimens were marked out on each plate, and 
numbers were all carefully stamped on each before commencing to ( 
specimens, so as to prevent the possibility of any subsequent confus 
specimens were sheared off, but all were cut in a slotting machine, so a 
texture of the iron. 

The ten specimens from each plate were for the following test 
specimens for subjecting to Pulling stress, two being cut out leni 
crossway of the plate, one of each being tested in the same conditio 
unannealed, the others after being heated and annealed. Two for E 
for testing unannealed, the other annealed. Four for Bending stress, o 
one crossway of the plate for being tested cold, and two when heated 1 
Those specimens that were annealed were heated to a "blood red," a: 
time in a large air furnace, they were placed on a circular table, wliic 
as to insure all the specimens being uniformly heated, and they w 
until the furnace was cold. 

The pieces of plate remaining, after the foregoing tests were 
sequently prepared for ascertaining the differences between holes that 
those that were Punched, thereby adding materially to the completenes 

Every specimen was measiu'ed, tested, and the results fully rec 
personally, and in a series of tabulated reports I have given, in the 
form I could devise, the numerical results. The whole of the th 
twenty-four specimens are carefully preserved, and may be seen in 
Fractures. I shall now proceed to analyze and direct attention to t" 
elicited during this inquiry. 



REPORTS A, B, C, D. 

ASCERTAIN THE ELASTIC AND ULTIMATE STRENGTH, SOFTNESS, AND DUCTILITY 

UNDER Pulling Stress. 

E one-hundred-ancl-eight specimens were all accurately prepared to the form 
)y the accompanying woodcuts, having the shoulders at each end carefully turned 
e a fair and direct pull when being tested. Length of each specimen, extreme, 
;hes; between heads, 12-0 inches; and for ascertaining the rates of extension, 
:hes. Breadth, extreme, 4*5 inches; central portion, 2()0 inches. The results of 
lividual plate are given in Reports A, B, C, and a general summary of the mean 
of each group in Report D. We will proceed to consider — 

*stly. As regards the Elastic stress, or the elastic limit, or the amount of load 
h the elasticity of the specimen becomes impaired. The nine Essen plates give 
mean of 26,199 lbs. per square inch of sectional area when tested lengthway 
plates, and in the same condition as received, and 24,577 lbs. after being 
i, when tested crossway of the plate, as received, 25,655 lbs., and 24,144 lbs. 
anealed, mean of the whole being 25,144 lbs. The eighteen Yorkshire plates 
under the same conditions, and in same order, 27,910, 27,005, 27,883, 27,111, 
' the whole being 27,477 lbs. The difference of 2,333 lbs. per square inch, or 
cent., being caused by the additional hardness of the Yorkshire plates. 

ondly. As regards the Ultimate stress, or the greatest load sustained by the 

n previous to being fractured, and taking the results in the same order, we find 
nine Essen plates yielded the following averages : 50,924, 46,760, 48,718, 45,711, 
the whole being 48,028 lbs. per square inch. The eighteen Yorkshire plates, 

45,204, 45,659, 43,282, mean of the whole being 45,515 lbs. The difference in 

if Essen being 2,513 lbs. per square inch, or 5*5 per cent. 

'rdly. As regards the relative Softness of the plates, as shown by the Contraction 
at Fracture, the Essen plates yielded the following averages : 39 6, 437, 24*8, 
5an of the whole being 33*8 per cent, of the original area of the specimen. The 
re plates 206, 222, 147, 16-9, mean of the whole 186 ; difference in favour of 
eing 15 -2 per cent. 

trthly. As regards the Ultimate stress per square inch of the specimens' 
3d area : Essen 85,144, 83,759, 65,359, 63,907, total mean 74,542 lbs. ; York- 
,140, 59,428, 54,110, 52,823, total mean 56,875 lbs. ; difference in favour of 
eing 17,667 lbs., or 31*1 per cent. 

l;hly. As regards the relative Ductility as indicated by the ultimate Extension 
pecimens when broken: Essen 25*4, 282, 17*4, 197, total mean 227 per cent, 
original length; Yorkshire 167, 18*4, 11*2, 12 8, total mean 148 percent.; 
36 in favour of Essen being 7*9 per cent. 



KEPORT E. 

To Ascertain the Effects produced by Drilled Holes and by 

UNDER Pulling Stress. 

The accompanying woodcuts represent the shape of the fifty-foi 
two rows of rivet-holes in the central portion, two-and-a-half inches a 
centres, and the pitch of the four holes across the plate being two incl 
being to exhibit the elongation of the holes after the plate was p 
other thg^t without being fractured. The punched holes were conic 
larger on the exit than on the entrance side of the plate. Those dri 
exactly to the smaller size, and thus suitable for the same sized riv 
holes -85 inch x 4 = 340 inches, or 42*5 per cent, of the width 
8*00 inches being the total width of the central portion. In the 
" Size of the Specimen " it will be observed that the space occupied b 
not deducted as customary in making calculations on riveted-joints, and 
not the net area is stated. My reasons for doing so will presently app 

In preceding reports, and in the remarks thereupon, the Stress h 
Square-inch of the s*pecimen's sectional area ; to have given the To 
each would only have complicated the tables without being of any re; 
series now to be examined it was, however, better to give the totg 
each, so that any one can divide it by the net area, instead of the 
prefer to do so. 

The strength of the solid plate, or that without the holes, is tal 
reports, and is given in the last column to facilitate comparison; 
between that of the solid plate and that with the holes represents t 
latter. It has already been stated in former paragraph that in forn 
42*5 per cent, of the plate was removed. Now let us see the actual 
by these experiments. 

Ill the four Essen specimens with Drilled-holes, we find a mean loi 
when tested lengthway of the plate, and 38 9 per cent, when cross way 
38 05 per cent. In the nine Yorkshire under the same conditions, 43 
42*95 per cent ; this loss agreeing very nearly with 4250 per ceni 
material removed. Such, however, is not the case with the Essen pla 
a mean loss of only 38*05 instead of 42 50, difference being 4 4; 
difterence, however, is entbely due to the fact of the material being 
ultimate stress borne by a specimen is greatly affected by the ha: 
of the material, and by the Shape of the specimen. The softer the : 
rapidly does its sectional area become reduced by the specimer 
consequently, in the amount of Stress sustained. When the breadth 
reduced to a minimum at one point a greater resistance is offered to 



)rmcd i^^arallel for some distance ; and as the stretching is checked so will also 
traction of area, and with it will be an increase in the ultimate stress. In the 
series of experiments, Reports A, B, C, D, the sides of the specimens being 
they stretched more, and the Essen specimens being very considerably softer 
e Yorkshire, their area became more reduced, and, accordingly, the stress borne 
m was less than it would otherwise have been. In the present series the 
ng of the specimens being confined to the material left between the rivet-holes 
lie specimens, the sectional area was not so much reduced as were the parallel 
ms, and, consequently, held a proportionately higher stress, thus accounting for 
; of 38 05 per cent., being less than the 42*50 per cent, due to amount of material 
d by the rivet-holes. 

e will now consider the results relating to the Punched holes. The five Essen 
3ns tested length way show a. mean loss of 48 5, crossway 50 0; mean 49*25 per 
The six Yorkshire 50*0 and 52*4 ; mean 51*2 per cent. The mean loss in the one 
)eing 6*75, in the other 8*70 per cent, more than that due simj^ly to the number 
. This loss is partly due to the injury done to the iron surrounding the holes, and 
lue to the punching making the holes conical instead of parallel, thus removing 
laterial than in those which were Drilled. The loss in the Essen specimens was 
lat less than in the others, owing to their being of softer quality, 
irning now to the Elongation of the holes that were Drilled, we have, for the 
30*7 and 22*8, total mean 26*75 per cent., and Yorkshire 18*2 and 13*4, mean 
►er cent, difference in favour of the Essen being 10*95 per cent. To those that 
'unched, for Essen 13*7 and 11*1, mean 12*4 per cent. Yorkshire, 8*3 and 7*0, 
*65 ; difference in favour of the Essen plates being 4*75 per cent. 



REPORT R 

To ASCERTAIN THE RESISTANCE TO AND EFFECTS UNDER BULGII 

The fifty-four specimens for the above tests were discs, twelve ir 
out in the lathe, and pressed into an aperture ten inches diameter in n 
machine, the end of the bulger being turned to a radius of five 
woodcuts which accompany the tabulated results show the form of the 
to, and after the experiment. Two specimens for this test were cut < 
the Maker's Brand being on one of them ; one was tested as sent, una 
after being heated and annealed. The stress was gradually increased 
was pushed through the aperture or until the specimen gave way eit! 
bursting. 

Sixteen out of the eighteen specimens or 88*8 per cent, cut out o 
passed through the aperture without being cracked, the other two or 11 
but not until they had very nearly passed, having been bulged, one t( 
unannealed, the other 3 '35 inches when annealed ; with 3*52 inches 
passed through. Twelve out of the thirty-six Yorkshu^e plates, or 33*; 
through uncracked, four or 111 per cent, cracked when bulged to a nii 
the remaining twenty or 55*5 per cent, burst — the lowest when only I 
the highest, 3 30 inches ; the mean being of 2*43 inches. Of those that 
aperture uncracked, we have 88*8 per cent. Essen, against 33*3 per ce 
of these cracked or burst, 111 per cent, of Essen, against 66 6 per cen 

The moan thicknesses of the Essen specimens were '440, -533, 
whole -542 inch ; that of the Yorkshire '390, -510, -625, total mea 
mean Ultimate stress reached being for Essen 139,093, 163,96 
173,487 lbs. when tested unannealed, and 124,090, 159,683, 198,926, 
when annealed, total mean being 167,194 lbs. For the Yorkshire 
circumstances, 91,805, 136,711, 165,375, mean 131,297 lbs. unanne 
125,096, 173,128, mean 134,768 lbs. annealed, total mean 133,033 11 
with a mean thickness of -542 inch in the Essen plates, a mean 
167,194, against 133,033 lbs., with -508 inch mean thickness in the 
Dividing the stress by the thickness we have 308,476 against 2( 
difference in favour of Essen of 17*8 per cent. 



KEPORT G. 

?0 ASCERTAIN THE RESISTANCE TO AND EFFECTS UNDER BeNDING StRESS. 

:sE one-hundred-and-eight experiments were made in order to meet the 
ty requirements regarding Cold and Hot Bending tests. They were not, 
, bent by the blows of a hammer, which I have always considered objectionable, 
3ry much depends upon the skill of the workman, the force, the number and 
of the blows, whether a specimen stands or does not stand being bent to the 

angle. Two strips were cut out length way of each plate, and two crossway, 
edges planed parallel, and all exactly two-and-a-half inches wide. The specimens 
Lced against supports ten inches apart, in my Testing-machine, and loaded in 
re, as represented in the woodcuts, until the specimen dropped through between 
5, having been bent, as shewn by the dotted linels. They were then replaced in 
ing-machine, and the ends of those specimens tested cold were pressed, as in 
:, until the distance apart was four times the nominal thickness of the plate, 
1 the specimen remained uncracked; those tested hot were doubled up and 
together, as shown by the other woodcut. The specimens bent hot were all 
o as nearly the same colour, '' cherry-red," as was practicable, 
^erring to specimens tested Cold, thirteen out of the eighteen, or 72*2 per cent. 
Issen strips were bent as stated, without the slightest crack ; three, or 16*6 per 
ere very slightly cracked, and two, or ll'l per cent., were cracked ; all being bent 
degrees. Five out of the thirty-six, or 13*8 per cent., of the Yorkshire were 
ed; six, or 16 6 per cent., were cracked slightly, these eleven stood bending to 
rees; twenty-five, or 69*4 per cent., were cracked, the lowest on reaching an 
■ 50 degrees, the highest 180 degrees, mean of the twenty-five being 141 degrees, 
e uncracked, we have 72"2 of the Essen against 13*8, the difference in favour of 
Ims being 58 4 per cent. 

those tested Hot, being doubled up and pressed together, seventeen, or 94*4 per 
f the Essen strips were uncracked, and one, or 5*5 per cent., cracked slightly. 
, or 55*5 per cent, of the Yorkshire were uncracked, six, or 16*6 per cent, cracked 
; five, or 13*8 per cent, cracked; three, or 8*3 percent, were cracked badly; 
0, or 5*5 per cent, were nearly separated. Of those uncracked, we have 94*4 of 
en against 55*5 of the Yorkshire, difference in favour of Essen 38*9 per cent. 

comparing the amount of Stress, we have for those tested Cold, lengthway 
)ssway of plate, for Essen 2553. 2445, 3211, 3061, 4718, 4735, total mean 
s., with a total mean thickness of plate '548 inch. Yorkshire strips 1552, 
J203, 2360, 4415, 4281, total mean 2743 lbs. with -507 mean thickness, 
g the stress by the thickness we obtain 6303 for the first, and 5410 for the 
; difference in favour of Essen being 16*5 per cent. Similarly comparing those 
lot, we have 532, 605, 742, 672, 1049, 1020, total mean 770 lbs. for Essen, and 
8, 654, 622, 746, 828, total mean 640 lbs. for Yorkshire. Dividing the stress by 
)kness we have 1405 against 1262 ; difference in favour of Essen 11*3 per cent. 



CONCLUDING REMAKKS. 



♦•» 



Summing up the various facts obtained during this inquiry, stated 
reports and in the remarks thereupon, we have the following total mea: 
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Essen. 


PULLIKG StEESS 


Bepoits A, B, G, D 


Elastic Stress 


25,144 11 






Ultimate Stress 


48,028 d 






Stress per Fractured Area 

■ 


74,542 d 


1 
1 

1 


Contraction of Area 


33-8 per c 






Extension at 30,000 lbs. 


1-94 do 






Extension at 40,000 lbs. 


7-76 do 






Extension Ultimate 


22-70 do 


PuLLTNG Stress 


Eeport E 


Loss due to Holes, Drilled 


3805 do 


1 
i 


do. do: Punched 


49-25 do 


i 


Elongation of Holes, Drilled 


26-75 dc 

1 

■ 






do. do. Punched 


12-40 dc 


Bulging Stress 


Eeport F 


Uncracked 


' 88-8 dc 




• 


Cracked or Burst 


111 dc 






Bulged 


' 3-36 inch 


1 
1 


Thickness 


•542 inc 


1 

1 


Ultimate Stress 


167,194 1 


Bending Stress 1 Eeport G 


Tested Cold, Uncracked 


72-2 .per ( 


1 


do. do. Cracked 


27-7 per « 


1 

1 


do. do. Angle 


180 degr 


• 


do. do. Thickness 


•548 inc 


i 


do. do. Ultimate Stress 


3454 lb 






Tested Hot, Uncracked 


94-4 per r 






do. do. Cracked 


5-5 per • 


1 

1 ' 
1 


do. do. Angle 


180 degr 


1 
1 , 


do. do. Thickness 


•548 incl 


i 

i ! 


do. do. Ultimate Stress 


770 lbs. 



3se varied diflFerences between the Essen and the Yorkshire plates are fully 
by the appearance presented by their respective fractiu'es. The Essen plates 
ag generally a lighter shade than the others, and much more uniform. The 
re plates presenting layers of severscl shades, some being considerably darker 
3 others, whilst many of the specimens are chiefly composed of dark layers, 
tabulated reports, the different Yorkshire Firms are placed in their respective 
■ merit, as nearly as practicable, from the results of their individual specimens, 
ally, I beg to state that none of the facts ascertained throughout this inquiry 
sen concealed, but that I have presented the whole in the most suitable form 
iparison, and in order that all may have the opportunity of judging for 
ves and of drawing their own conclusions. 



J AND Experimenting Works, 
THWARK Street, London, S.E., 
31st December, 1875. DAVID KIRKALDY. 



TABULATED REPORTS. 



REPORT A. 
iEY OF THE RESULTS OF EXPERIMENTS TO ASCERTAIN THE ELASTIC 
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ApPEittUICK 
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1 

' Bo,aauibB. 


40,0011 lb> 
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iojli. 


IbB. 


U... 


lb. 


tons. 


per uent. 




Ihe, 


P«.™i, 


per i^ent. 
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p 


1559 
1.549 


■44 


39,600 
28,300 


13-1 


54,540 
62,595 


24-3 


54 
63^S 


39-3 
44^3 


89,87« 
94,455 


0^62 


3-77 
4-80 


201 
29-8 


FiliroUB. 
do. 




Id39 


■44 


■i7,S0O 


12-2 


50,^Jl.-i 


Ti-i 


64^7 


434 


S8,T33 


079 


6'08 


2;'7 


do. 




Mean 


■440 


88,438 


lB-7 


fi2,46D 


834 


S42 


423 


91,029 


060 


4^88 


278 




"(f 


1878 


■40 


32,900 


14 7 


57,116 


■25 ■O 


57'3 


29 5 


81,439 


010 


2'82 


226 


Fibrom.. 


r-« 


1038 


■an 


20,500 


13-3 


50,865 


22-7 


57^9 


19-7 


63,378 


19 


4-71 


195 


do. 


.or 


1848 


■38 


2,3.800 


11 ■! 


47,050 


21'0 


54^8 


SO -5 


67,723 


230 


8-30 


24-4 


do. 


■idge 
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■37 


28,300 


12G 


47,345 


21-3 
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59,306 


0'37 


5 00 


14^3 


do. 
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!'J08 
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12-2 
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20 1 


60^ 8 


14'0 
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6'H7 
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pnrt do. 1IB«. 


kCo. 
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20- 1 
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55,259 
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50.J 


93,937 


■2-76 


861 


310 


FibrouB. 




1.560 


■44 


26,700 


11 


46,2110 


306 


65<5 


46^7 


85,398 


2 '80 


8'70 


29-3 


(to. 




ln40 


■44 


24,600 


ll'O 


46,070 


201 


54 3 


42^2 


78,074 


3'23 


9-98 


27-3 


do. 




Mean 


440 


«,3» 


U'3 


46,939 


S09 


6S-9 
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dark do, lajrera. 




Mf,.i, 


■38S 


S6,166 


11-B 


14,835 


200 
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ED. KRUPP, Esq., 

Esses Works, Khesish Prussia ; 

2 Crown Buildings, Queen Victoria Street, London, E.C. 




REPORT A. 
AND ULTIMATE TENSILE STRENGTH OF NINE WEOUGHT-IBC 
Three-eight Ikch. 
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1561 


■14 
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21 1 
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22^0 
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Bowling 


1880 


■41 


29,800 


13-3 


51,610 
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57-7 


30-3 


71,116 


0-13 
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Famley 


1910 


■40 


29,100 
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57-2 


23- 1 


66,133 


0-21 
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Lowraoor 


1850 


■38 


27,300 


12'2 '. 18,160 


21-6 


563 


15-9 


57,636 


0-57 
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1940 


■39 


28,500 


12^7 


41,095 


18-1 


69-3 


7-9 


41,643 


0-29 






Monkbridge 


2000 


■37 


27,200 


12-2 


40,140 


17'9 


67-7 


7-8 


43,655 


0-59 






Cooper & Co. 


ISTO 


■38 


26,600 


11-9 


10,070 


181 


68-3 


81 


43,629 


1-00 






Krupp 


Uean 
1652 


■SB8 
■44 


2S,D83 

24.800 


U-8 
111 


4B,3ee 

47,905 


SO-2 

211 


63-1 

51'7 


Ifi-S 

29^3 


HSU 

67,775 


046 

1-70 










do. 


1512 


■44 


24,800 


11.0 


44,943 


201 


54-7 


20-7 


66,022 


1'91 






do. 


1562 


-41 


23,500 


10-fi 


44,860 


20 


52-3 


I6'3 


53,636 


2^48 








Mean 


4U 


21,300 


loe 


45,903 


208 


S39 


821 


fl».l« 


208 




1 


ramley 


1911 


■10 


2y,300 


13-1 


46,890 


209 


62-1 


26^6 


63.704 


O'lS 




r 


Bowling 


1881 


41 


29,600 


13-2 


46,915 


20-0 


62-8 


22-4 


60.358 


Oil 




P 


Lowmoor 


1851 


'38 


26,200 


11-7 


41,840 


200 


68'4 


11-8 


52,671 


217 






Honkbridge 


2001 


■37 


27,000 


12-1 


40,970 


182 


65-9 


11'3 


16,216 


0-76 






Cooper & Co. 


1971 


■38 


23,800 


11-5 


33,980 


161 


71-7 


76 


38,952 


1^29 






T»,brU 


1911 


■39 


26,600 


HI 


35.060 


156 


73-0 


89 


38,516 


1-28 








Mean 


■3B8 


>7,2>8 


132 


11,176 


1B6 


S9-7 


U-3 


50,069 


.» 
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Length, for Extension, 10 inol 



DAVID KIEKALI 



REPORT B. 
lY OF THE RESULTS OF EXPERIMENTS TO ASCERTAIN THE ELASTIC 

I^OMiMAT. Thickness, 



LENGTHWAY. 



1669 

I8S8 
I94B 



1893 
2008 

I iS7a 

i 1S90 
: 158Q 

I8S9 

I 1919 

I 

: 1979 





ST«K«S, 




lUUo 


Coutmi- 
lionof i 
Area 


EU.ti=, 




EUitlc 


^^Z"" 


■"'.sr" 


UlUmmte. 


J,'™. 


lb». 


t™. 


lb. 


U,^. 


percent. 


per sent 


25,900 


11-6 


52,273 


23-3 


49-6 


323 


25,600 


11-5 


52,446 


23-4 


48-8 


37-3 


25,200 


11-2 


51,780 


231 


48-6 


444 


26,569 


n-8 


52,187 


282 


48-9 


880 


26,800 


12-0 


51,740 


23 1 


51-7 


27-9 


28,200 


12-6 


47,770 


21-2 


590 


34-9 


2B,700 


12-8 


50,785 


22 '6 


S6-S 


19-5 


28,800 


12-7 


45,580 


20-3 


62-7 


18-0 


26,300 


11-8 


44,310 


19-8 


69-8 


17-7 


27,900 


12-6 


44,215 


19-7 


63' I 


11-5 


27,78! 


12-< 


47,400 


211 


S8-8 


816 


24,300 


10-9 


40,605 


20-8 


61-0 


40-7 ■ 


24,600 


110 


47,430 


211 


518 


47'6 


24,900 


11-1 


46,635 


20-8 


53-3 


381 


24,600 


11-0 


*7,2S8 


811 


61-0 


4S1 


26,400 


11-7 


46,355 


20-7 


56-0 


33-2 


28,100 


12-5 


47,285 


21'I 


69-3 


28-0 


28,300 


12-7 


45,870 


20-6 


62-1 


21-0 


26,800 


120 


43,405 


19-4 


61-7 


26-2 


27,600 


12-3 


44,483 


19-8 


620 


17-3 


23,800 


10-6 


41,980 


18-7 


56'6 


72 


26,866 


120 


44,918 


20-1 


SB-e 


221 



71,761 


079 


73,380 


0-32 


63,102 


0-21 


55,598 


0-21 


53,875 


1'48 


60,000 


0-40 


61,286 


087 



73,377 
66,870 



58,091 

58,873 
63,790 
31,013 
S9,B18 



™OK, 


-„ 


persqnBre 

iDDh. 


UlUmste. 


pereent. 


per cent. 


4-24 


24-1 


4-33 


26-2 


4-80 


27-6 


4-46 


269 


4 00 


18-5 


6-80 


21-8 


412 


17-8 


6'82 


14-9 


,1. 

5-82 


10-7 


879 


161 


7-55 


29-2 


7-50 


26-2 


7-92 


23-8 


7-66 


sa« 


8-22 


231 


7-37' 


22-a 


7-60 


18-6 


12-00 


21-6 


7-43 


13-1 


13-00 


181 


9-27 


19-a 



dark do. lajen 



do. 
dark do. layers. 
diurk do. layers 
dark do. layers. 



). KRUrP, Esq., __ 

SEN Works, Rhenish Prussia ; 

Crown Buildings, Queen Victoria Street, London, E.C. 




REPORT B. 
AND ULTIMATE TENSILE STRENGTH OF NINE WROUGHT-] 
Haif-inch. 



t) 


CROSSWAY. 










STRESS. 




B*Uo 


Contrmo- 


StreSBper 


KX' 






Tert 


Thkk- 








ol 


Uonof 


gqnuelneh 





Bnud, 


No. 


«.. 




'^'in'S, 


^ 


KlMtic 

DlUtMta. 


Fnictare. 


Fraetnted 


SOWOlbi. 






J 


Inch. 


ibi. 


.on,. 


lbs. 


lona. 


percent. 


percent. 


Ibi. 


percent. 




Kpupp 


1371 


'S2 


25,400 


114 


62,135 


23-3 


48-7 


280 


72,487 


I '02 




do. 


1601 


■53 


25,300 


US 


61,445 


22-9 


49 1 


25-7 


68,290 


1-20 




do. 


1581 


■61 


26,100 


IM 


47,340 


21-1 


53-0 


21-2 


60,078 


I.Rl 


c 
z 
> 

z 

E 

r 




Umd 


m 


2*,8e6 


11-2 


50,807 


22-4 


M'2 


24-9 


6T.28B 


1^S< 


FanUej 


1920 


■18 


29,800 


13-4 


68,470 


26-2 


52-7 


161 


66,514 


0'I7 


Monkbridtre 


2010 


■61 


29,100 


I3'0 


45,590 


203 


63-8 


161 


52,542 


0^1 


p 


Tftylora 


19S0 


■61 


28,700 


12^8 


46,965 


20-6 


62-4 


8-2 


60,000 


0-22 




Cooper* Co. 


lOSO 


'S2 


28,200 


12-6 


42,810 


19-8 


66-8 


148 


60,137 


0-60 




Bowlinjr 


1890 


■50 


28,300 


11-7 


40,920 


182 


64-2 


8-8 


44,868 


0-60 




Lowmoor 


1860 


-50 


28.100 


I3^0 


40,145 


17-9 


66'0 


H'9 


47.173 


0-88 






Meai, 


■60B 


M,088 


la^s 


49,816 


20-2 


628 


12-9 


ai,B87 


0-44 




Krupp 


1592 


-53 


2*,606 


II -0 


46,746 


20-8 


52-4 


36-3 


72,335 


2-41 




do. 


1582 


■53 


24,700 


111 


46,986 


20-9 


62^5 


20-3 


60,911 


230 




do. 


1672 


-52 


24.400 


10-9 


44,940 


201 


54-2 


27^2 


61,740 


2-40 






Uean 


-026 


24,588 


11-0 


48,223 


20-e 


S8-0 


87-8 


64,996 


2-87 


z 

> 
r 


Famley 


1021 


■49 


29.600 


132 


49,870 


22-2 


59^3 


26-6 


68,291 


0-20 




1861 


■60 


28,200 


11^6 


44,660 


19'9 


58'6 


32-8 


64,970 


1-40 


5 


Taylors 


1951 


■61 


27,100 


121 


44,605 


19-9 


60-7 


20-6 


56,181 


1-20 




MonkbridKfl 


2011 


■60 


28.500 


12-7 


46,690 


20-7 


BM 


Ul 


64,237 


0-48 




Coopw& Co. 


1981 


■61 


27,800 


12-4 


40,825 


18-2 


67-9 


Hi 


46,699 


0-89 




Bowling 


1891 


■60 


24,300 


10-9 


38,365 


17-1 


63-3 


98 


42,633 


1-91 






Mean 


.«. 


»7,2» 


U-1 


44,164 


19-6 


618 


19'2 


SS,48S 


1-01 



) SouTHWARK SiREEi, LosDON, S.E., 17th September, 1875. 



Length for EitenHionB, 10 inc 



DAVID kikka: 



REPORT C. 
lY OF THE RESULTS OF EXPERIMENTS TO ASCERTAIN THE ELASTIC 

Nominal Thickness — 



LENGTHWAY. 



:o. 



?e 



Jo. 



ge 



Test 
No. 



Thick- 
ness. 



STRESS. 



J 

1619 

1609 

1599 

Mean 

1868 
1898 
19d8 
1988 
1928 
2018 
Mean 

1620 

1600 

1610 

Mean 



inch. 



Elastic, 

per sqnare 
inch. 



Ultimate, 

per square 
inch. 



lbs. 



tons. 



•65 24,200 10-8 

•66 25,400 11^4 

•65 I 24,200 10^8 

•653 24,600 ll^O 



lbs. 



tons. 



•63 
•62 
•63 
•63 
•64 
•61 
•627 

•65 
•63 
•66 



47,460 211 

49,935 22-2 

47,070 2r0 

48,155 215 



28,600 12-7 
26,800 120 



50,405 
50,030 



26,500 11-9 49,465 
47,770 
47,760 
39,233 

27,366 12 2 | 47,444 

I 

23,200 10-4 I 46,215 



25,300 


11-3 


29,200 


130 


27,800 


12-4 



23,500 10-5 



46,890 



24,600 110 48,275 



•646 23,766 10 7 



1869 i -63 



29,200 13-0 



47,126 



22-5 
22^4 
22^1 
21-2 
21-2 
17-6 
212 

20-6 
20-9 
21-6 
210 



52,060 23-2 
47,860 21^3 



1899 ^62 26.100 11*6 

1959 -63 27,500 122 \ 47,405 2M 

1989 -63 ■ 29,400 13*1 46,240 20^6 

1929 -64 28,500 127 ' 44,920 20^1 

2019 -60 27,200 121 36,700 16-4 

I 

Mean | 625 27,983 12 5 45,866 202 



Ratio 


Contrac- 


of 


tion of 


Ehistic 


Area 


to 


at 


UlUmate. 


Fracture. 


per cent. 


per cent. 



509 
50-8 
5r4 
510 

56^7 
53-5 
53-5 
5-29 
611 
70-8 
581 

50-2 
501 
509 
604 

560 
54-5 
580 
60-3 
63-4 
740 
610 



47-6 
39^7 
28-2 
385 

20-9 
212 
24-7 
210 
14^8 

8-7 
18-5 

43-1 
401 
36-5 
39^9 

29 6 
28-7 
21-9 
16-9 
15-7 
13^8 
210 



Stress per 
square inch 

of 

Fractured 

Area. 



lbs. 
90,599 
82,911 
65,585 
79,698 

66,433 
63,497 
63,491 
60,492 
56,085 
43,263 
58,877 

81,298 
78,357 
76,132 
78,696 

73,952 
65,906 
60,763 
00,647 
63,287 
42,593 
58,858 



EXTENSION, SET 



At 

80,000 lbs. 

per square 

inch. 



per cent. 
2-48 
1-40 
1-97 
1-95 

0-40 
0-60 
0-64 
0-98 
0-21 
1-02 
064 

304 
2-81 
222 
2-69 

0-33 
2-20 
1 55 
012 
0^28 
1-99 
108 



At 

40,000 lbs. TTi*««,«*« 
per square ^*»«^t«- 
inch. 



7-97 
4-82 
6-43 
6-41 

510 
5-32 
576 
583 
3-88 



518 



29-8 
221 
16-4 
22-7 

21-6 
20 4 
230 
15-6 
10-2 
65 
162 



990 I 321 



8-20 



29-7 



7-28 r 25^9 



8*46 



5-30 



7-11 



6-94 



505 



7-28 



• • • • 



6*33 



29-2 



23-4 
> 22^7 
23-5 
120 
13-2 
51 
166 



KRUPP, Esq., 
iN Works, Rhenish Prussia ; 



ROWN Buildings, Queen Victoria Street, London, E.G. 



Appeabamce 

OF 

Fbactube. 



per cent. ' per cent. \ 



Fibrous, 
do. 



def. do. weld. 



Fibrous. 

do. 

do. 

dark do. layers. 

dark do. layers. 

dark do. layers. 



Fibrous, 
do. 
do. 



Fibrous. 

do. 

do. 
dark do. layers, 
dark do. layers, 
dark, do. flaw. 




REPORT C. 
AND ULTIMATE TENSILE STRENGTH OF NINE WEOUGHT-IRON 
Five-eight Inch. 



B 




- 










CROSS 

Batio 


WAY 








Contno- ' 


Blrcsspor 


TKNBK 


' 


BnnO. 


Test 
No. 

J 


IncJi, 


EUitio, 


UlUn»te, 

It. "^: 


to 
UMnuto. 

per Mot. 


FBCtoM.! 


■qtute Inch 
Am. 


80,000 lb« 


At 

40,01101 






per cenl. 


lb>. 


per crmt 


per CL- 




Krupp 


1651 


-65 


24,200 


10-8 


46,635 


208 


61-3 


37'3 


74,295 


260 


a-o; 




do. 


1611 


■OG 


24,600 


11-0 


.7,8.. 


21-3 


613 


27^6 


66,013 


211 


6-41 




do. 


1601 


■65 


23,400 


10-4 


45,190 


20-1 


61-7 


16-9 ; 


54,395 


2 20 


6-B- 


c 
z 
z 
z 
m 

r 




Mean 


-6S3 


S4,06B 


10-7 


46,681 


». 


61-6 


S7-2 


04,001 


2-30 


7'1' 


Lowmoor 


18T0 


03 


29,500 


13^2 


61,390 


22 9 


67^4 


23^2 ! 


60,961 


0-11 


4^li 


Bowling 


IBOO 


-ei 


24,800 


IM 


46,780 


20-9 


63-0 


21'0 j 


59,!i48 


170 


1 6'2 


P 


Cooper ft Co. 


1B90 


■63 


28,000 


12'7 


47,020 


21'0 


GO-8 


I7'B 1 


67,296 


30 


5-0 




Fnmley 


1!I30 


■63 


27,600 


12^3 


47,34.-. 


21-1 


58-0 


11'9 


33,791 


60 


! '" 




Monkbrid^ 


S020 


■61 


28,200 


126 


43,635 


19'0 


64-6 


13^0 


50,174 


0-40 


6-7 




Tuj-lor'fl 


liieo 


■63 


26,600 


U^9 


41,590 


18 5 


..■» 


7'1 


44,788 


0^68 


, ^■' 






Mean 


'B2a 


27,533 


12 8 


46,SS3 


EO^B 


SO^S 


168 


BS.1S3 


063 


fi-2 




Knipp 


16^2 


or, 


24,.i00 


110 


■tJ.llO 


-jOI 


64^3 


44^6 1 


81,448 


2-9S 


9-9 




do. 


1012 


■Ho 


23,600 


ID-o 


45,690 


20-3 


.116 


32 7 


67,968 


2-64 


8-0 




do. 


1(102 


■01 


22.700 


101 


44,220 


19-7 


5b3 


17-! 


53,347 


2-50 


, 7-S 






Mean 


■Me 


83,600 


105 


45,007 


201 


524 


31-S 


67,SB1 


S-71 


8-G 

1 


z 
z 


Lowiuour 


1871 


■63 


29,200 


ISO 


■18,020 


215 


60 8 


26-8 1 


05,6^;3 


O'lG 


5-3 


> 
r 


Bowling 


IDOI 


■60 


24,180 


10'7 


41,»35 


18-5 


58-3 


20^6 


52,102 


3-91 


' U-1 


p 


Cooper & Co. 


1901 


■62 


27,800 


12'4 


44,860 


20'0 


Bl'9 


14-6 


52,576 


O-60 


5-fi 




Parnley 


1931 


■03 


27,100 


121 


43,940 


19-B 


61 ^6 


IM 


49,476 


1-03 


6-S 




Honkbridge 


2021 


■01 


27,400 


122 


42,735 


19'1 


64' 1 


15-9 


50^815 


082 


1 6-7 




Tayloi'B 


1961 


■62 


25.300 


11 4 


42,655 


I9'0 


599 


92 


46,904 


l'G7 


! 0.6 






MCQII 


■618 


26,860 


ISO 


43,007 


196 


61-1 


16'3 


63.916 


136 


•JA 




9 SouTiiWABK Street, London, S.E., 17th September, 1875. 



Length for ExteosiooB, 10 inchei 



DAVID KIRKALD^ 



REPORT D. 
L SUMMARY OF THE RESULTS OF EXPERIMENTS TO ASCERTAIN THE 

Nominal Thickkess — Thuee-eight, 



LENGTHWAY. 





Knmbfr 
Tests. 


j 




01 

EUetlc 
Ultimmts. 


tionof 
Arem 

Fmctoce. 


StreBspsr 
aqnsre Inch 

el 
Fnctnied 

a™. 


EX-TENSION 


.^ 


„__ 




-»■ 


Elurtiic. 


Ultimate. 


SOWOIbe 
p„.,n^ 


40,000 IbB. 


Ultiin.te. 


pJl. 






indh. 


lbs. tons. 


lb. t™». 


per ceot. 


percent. 


Iba. 


percent. 


percent. 








Mean of 3 


-440 


38,433 lS-7 


d2,4fi0 23-4 


64-3 


42-8 


91,023 


080 


488 


27-8 


Fibrous. 




Mean of 3 


'S33 


ss.see 11-8 


62,187 23-2 


48-9 


88-0 


84,713 


1-38 


446 


26-9 


do. 




Mean of 3 


■883 1 24,600 110 


48, IBS 21 S 


61-0 


38-S 


79,698 


1-96 


eti 


327 


do. 




Mean of 9 


■542 ; 26,199 116 


60,924 22-7 


51'3 


39-6 


86,144 


1-30 


6-26 


25-4 


do. 


„ 


Mean of 6 


-390 2B,S8S 127 


48,902 31 '8 


68-6 


31-9 


63,267 


0-76 


6'38 


17-6 


Fibrous. 




Mean of 6 


-BIO ' 27,783 124 


47,400 311 


6B8 


316 


61,286 


0-67 


6-79 


18-S 


do. 




Mean of G 


-827 27,886 12-2 


47,444 31 '3 


681 


18'B 


68,877 


0-84 


S-18 


U-3 


do. 




MeaaoflS 


■509 27,910 12 4 


47,915 21-3 


58-4 


20-6 


61,140 


0-65 


5-43 


16-7 


do. 




Mean of 3 


'440 26,386 11-3 


46,032 20-9 


B62 


46-1 


86,808 


2-98 


900 


29'8 


FibrouB. 




Mean of 3 


'S88 


24,600 110 


47,223 211 


BS-0 


4B-1 


M,.79 


3-64 


766 


36-4 


do. 




Mean of 3 


'648 


23,786 10-7 


47,126 21-0 


SO-4 


39-9 


78,696 


2-69 


8 46 


29-2 


do. 




Mean of 9 


■539 


24,577 no 


46,760 210 


525 


437 


83,759 


272 


840 


28-2 


do. 


„ 


Mean of 6 


388 


36,166 lie 


44,836 300 


S8-4 


33-7 


69,908 


1-87 


8'S3 


19'3 


Fibrous, 




Mean of 6 


-SOS 


18,868 13 


44,913 30-1 


69-8 


83-1 


69,618 


1.31 


9'87 


19'S 


do. 




Mean of e 


-S23 


37,M3 13-6 


46,886 30-3 


61-0 


21-0 


68,868 


1-OB 


633 


16 '6 


do. 




Mean Of 18 


504 


27,006 12 


46,204 20 1 


59-6 


22 2 


69,428 


1-42 


804 


18-4 


do. 



KRtTPP, Esq., ^_ 

SEN Works, Rhenish Prussia ; 

Grown Buildings, Queen Victoria Street, I-ondon, E.G. 




REPORT D, 
ELASTIC AXD ULTIMATE TENSILE STRENGTH OF WROUGHT-: 

Half, and Fivk-eight Inch. 



c 












CROSSWAY. 














STB 


ESS. 


Batio 
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10-0 


45,903 a05 


629 


221 


50.144 


203 




do. 


Mean of 3 


S26 


24,633 


110 


46,333 20-6 


63-0 


37-6 


64,906 


287 




do. 


Mean of 3 


H6 


83,600 


10-5 


46,007 301 


62-4 


815 


67,584 


2'71 


> 
z 
z 

s 




Mean of 9 


537 


24, 1« 10 8 


45,711 204 


527 


27-0 


63,907 


237 


Hi 
p 


TorkBhire 


Mean of 6 


-388 


27,233 


122 


41.776 18 6 


66-7 


16 3 


60.069 


0-96 




do. 


Mean of C 


501 


27,240 


lai 


44,184 19-6 


61-8 


19-3 


55,486 


1-01 




do. 
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£t SoDTHWARK STREET, L«sDON, S.E., 8th Octobcr, 1875. 



Length for Extensions, 10 inchee. 



DAVID KIEKALDT. 



REPORT E. 

ESULTS OF EXPERIMENTS TO ASCERTAIN THE EFFECTS PRODUCED 

IfoMiijAL Thicknesses — THKEB-EtaHT, 
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42-5 


'26 


15 


■41 


241 


do. 
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d-04 
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134,070 26,779 ' 22,686 


45-8 


'23 


■11 


-34 


200 


do. 


49,466 


y 


8-00 X -61 
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,a tbow Punched : Diameter 
All the Specimens 



). KRUPP, Esq., 

Essen Works, Rhenish Prussia ; 

2 Crown Buildings, Queen Victoria Street, London, E.C. 




REPORT E. 
BY DRILLED HOLES AND BY PUNCHED HOLES UNDEK PULLIl 
Hai,f, and Five-eight Inch. 
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■85 inch X 4 — 3-40 inches, C 
were UnRnnealed. 



■ 42-5 per cent, of the width of 



) SouTHWARK Street, liOKooN, S.E., 30th NoYember, 1875. 



DAVID KIRKALDY. 



REPORT F. 



RESULTS OF EXPEllIMENTS TO ASCERTAIN THE RESISTANCE TO 

JfoMIXAL TlIICKNKSSES — TlIREE-EIOHT, 
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0-64 
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.... 
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1982 
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0-54 
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1 


!-37 


.... 
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108,110 
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•50 


0-71 


1-23 
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1-82 


.... 


• » • • 
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157,500 


do. 
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•51 
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.... 
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.... 
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210 
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do. 


"^ 


1892 


•49 
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0-98 
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•05 
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0-98 
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3-50 
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0-92 
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300 
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0-96 
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1 87 2 
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0-92 


1-28 
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3-30 


239,040 
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ng 
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•02 
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0-98 
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208,140 
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1992 
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1 ^ ** 
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1-14 
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212,270 
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«y 
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•04 
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149 
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FH 
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•03 
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0-95 
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.... 
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0-38 


098 
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085 
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• • • • a 
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). KllUPP, ^:s(^, 

Essen Works, IIhkmsh Piti;ssiA ; 



iJihc twelve inchcH diameter, cut out <if plateH 

2 Crown Bltldinos, Queen Victoria Street, London, E.G. 



REPORT F. 
BULGING STRESS OF TWENTY-SEVEN WROUGHT-IRON PLATES 

Half, and Five-eight Inch. 
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ANN EALED. 



Brand. 



Krupp 
do. 
do. 

Famley 

Lowmoor 

Bowling 

Taylor's 

Monkbridge 

Cooper & Co. 

BIrupp 
do. 
do. 

Famley 

Bowling 

Lowmoor 

Taylor's 

Monkbridge 

Cooper & Co. 

Krupp 
do. 
do. 

Lowmoor 

Bowling 

Famley 

Monkbridge 

Cooper & Co. 

Taylor's 



Test 
No. 



J 

1544 

1564 

1554 

Mean 

1913 
1853 
1883 
1943 
2003 
1953 
Mean 

1584 

1574 

1594 

Mean 

1923 
1893 
1863 
1953 
2013 
1983 
Mean 

1604 

1624 

1614 

Mean 

1873 
1903 
1933 
2023 
1993 
1963 
Mean 



Thick- 
ncBs. 



inch. 

•44 

•44 

44 

•440 

•42 
•38 



STRESS IN POUNDS.— Bulged, Inches. 
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•49 


074 


•50 


0^79 


•51 


0^72 


•51 


077 


•53 


0-68 


610 


0-72 


•65 


0-55 


65 


059 


•66 


0*00 


663 


066 


•63 


042 


•62 


0-46 


•64 


044 


•60 


0^44 


•63 


0^40 


•63 


0-44 


626 


0-43 



137 
140 
1-41 
139 

1^50 
1^74 
1-51 
157 
1^60 
158 
1-68 

121 
124 
M8 
121 

112 
r28 
1-34 
1^23 
1^28 
M4 
123 

106 
MO 

rco 

106 

097 
0^99 
0-98 
0^98 
0-94 
98 
0-97 



^ 



180 
r85 
1-85 
1-88 

2-00 
2-30 
200 
2^06 
2-15 
2^08 
209 

162 
1-67 
1-60 
163 

150 
1-68 
1^77 
V5S 
167 
l'o5 
1-62 

1^41 
146 
139 
142 

131 
1-35 
133 
1-33 
r30 
134 
132 



8 



2-21 
2-26 
229 
226 

2-60 
2-98 
2-62 
265 
282 
2-74 
273 

1-95 
1^99 
1-93 
196 

196 
207 
222 
1-94 



1-75 
1 78 
1-72 
1-75 

1 64 
1 69 
1-63 
1-68 
1^64 
r66 
166 



• • • • 



2-32 
2-44 
229 
286 

2^33 
2-50 
271 
2-33 



2^08 
215 
2-00 
208 

• 

1^91 
199 
r90 
1-98 
r90 

• • • • 

198 



S 



• • • • 



• • • • 



2-71 
2-85 
2-74 
277 

278 



2-32 
2-43 
225 
2.83 

221 
225 
218 
222 

• • • • 

• • • • 

• • • • 



^ 



2-66 
2'84 
253 
268 

255 
2^60 
250 



3-18 



3^15 
3-22 
3-04 



ULTIl 



Bulge. 



inches. 
3-28 
3^28 
326 
827 

324 
323 
3-22 
3-21 
316 
3^07 
819 

339 
3^38 
3-39 
8'39 

3-31 
3^28 
3-35 
3-35 
.217 
I'SQ 
288 

3^50 
3^50 
3^35 
346 

330 
3-28 
319 
2-75 
2-38 
2-04 
2.82 




and pressed into aperture ten inches diameter. 
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REPORT Q. 
RESULTS 01' EXPERIMENTS TO ASCERTAIN THE RESISTANCE TO 

DISTAN'CB BETWEEN SUPPORTS — TEN INCHES. NOMINAL TlIICKS'ESSES — ^TmREE-EIOHT, 



. TESTED COLD. 




LENSTHWAY. 




CROSSWAY. 1 


•iL 


Tert 


Thick- 


St»BB. 


A»gl«. 


EyracTB. 


Brand. 


Test 


Thiok- 


StresB. 


Angle. 


.„™ . 




J 


inch. 


IbB, 


degre». 






J 


inch. 


IbB. 


degT»tB, 




PP 


1557 


■46 


2859 


180 


Uncracked. 


Knipp 


155S 


■46 


26i2 


ISO 


Cracked Terr .Ughtlj 




1A67 


■45 


2446 


ISO 


do. 


do. 


1568 


■45 


2434 


180 


do. dc. 




1S47 


•44 


2353 


180 


do. 


do. 


1648 


■44 


2289 


180 


Cracked. 




Uean 


m 


2663 


180 






Mean 


«0 


241B 


180 




ooor 


1S56 


■37 


1281 


180 


Uncracked. 


Lowmoor 


1867 


■38 


1367 


180 


Uncracked. 


ing 


IS86 


•40 


1632 


180 


Cracked lUehtir. 


Bowling 


1887 


'40 


1814 


180 


Crooked. 


tt's 


1916 


■39 


1592 


180 


do. do. 


FanJey 


1917 


•40 


1792 


180 


do. 


ridge 


2006 


■37 


1381 


180 


do. d". 


Cooper & Co. 


1977 


-38 


1609 


152 


do. 


ley 


19ie 


■41 


1619 


180 


Cracked. 


Taylor's 


1947 


•39 


1768 


ItO 


do. 


&Co. 


1976 


■38 


1809 


180 


do. 


Monkbridge 


2007 


■37 


1531 


93 


do. 




Ueau 


'386 


lSt2 


ISO 






Mean 


'3SS 


164S 


147 




PP 


1587 


■55 


3329 


180 


Uncracked. 


Kmpp 


1578 


'63 


3003 


180 


Uncracked. 




1677 


■63 


3221 


180 


do. 


do. 


1588 


■64 


3059 


180 


Cracked etigbtlr. 




1597 


■53 


3082 


180 


do. 


do. 


1598 


■64 


3022 


180 


Cracked. 




Mean 


sse 


S211 


180 






Mean 


•S3G 


3061 


180 




ing 


1S96. 


•49 


2012 


ISO 


Cracked >UghUy. 


Fandey 


1927 


'50 


2760 


180 


Cracked eliehtlf . 


loor 


1866 


-48 


1814 


180 


Cracked. 


Monkbridge 


2017 


-61 


2466 


168 


Cracked. 


or'B 


1956 


■61 


2371 


180 


do- 


Lowmoor 


1867 


■50 


1959 


141 


do. 


ley 


1926 


■51 


2339 


170 


do. 


Bowling 


1877 


-60 


2033 


137 


do. 


&Co. 


1986 


•63 


2554 


160 


do. 


Cooper & Co. 


1987 


■62 


2671 


136 


do. 


ridge 


2016 


■51 


2128 


100 


do. 


Taylor's 


1057 


-52 


2284 


100 


do. 




Uemi 


■608 


2203 


161 






mean 


'MS 


2360 


148 




PP 


1617 


■68 


4991 


180 


Uncracked. 


Krupp 


1618 


'67 


4959 


180 


Uncracked. 




1607 


•65 


4694 


180 


do. 


do. 


1608 


■65 


4709 


ISO 


do. 




1627 


■85 


4468 


180 


do. 


do. 


1628 


•66 


4478 


180 


do. 




Uean 


660 


4718 


180 






Mean 


868 


*T8fl 


180 




ing 


1906 


-63 


4106 


180 




Lowmoor 


1877 


'64 


4436 


180 


Uncracked. 


SrCc. 


1B96 


■63 


4154 


180 


Cracked vetj- slighlly 


Bowling 


1907 


■64 


4480 


180 


do. 


Ot-B 


1966 


■63 


4S39 


in 


Cracked. 


Famiey 


1937 


'63 


4389 


164 


Cracked. 


ley 


1936 


■65 


5432 


166 


do. 


Taylor'H 


1967 


■62 


4292 


117 


do. 


Qwr 


1878 


'63 


4304 


168 


do. 


Cooper & Co. 


1997 


■63 


4574 


100 


do. 


ridge 


2026 


■60 


3955 


50 


do. 


Monkbridge 


2027 


'61 


3516 


69 


do. 




Mean 


-ess 


4119 


ISl 






Mean 


628 


4281 


133 





D. KRUPP, Esq., ^O;, | | ,/>• 

Essen Works, Rhenish Prussia ; "%.J'' 

2 Crown Buildings, Queen Victoria Street, London, E.G. 
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REPORT G. 
BENDING STRESS OF TWENTY-SEVEN WROUGHT-IRON PLATEI 



Half, and Fivk-eight Inch. 



DISTANCE BETWEEN SUPPORTS —TEN INCHES. 



1 

r 












TESTED HOT. 


• 






LENQTHWAY. 


CROSSWA 


Brand. 


Test 
No. 


Thick- 
ness. 


Stress. 


Angle. 


ErFEOTS. 


Brand. 


Test 
No. 


Thick- 
ness. 


Stress. 






J 


inch. 


lbs. 


degrees. 






J 


inch. 


lbs. 




Knipp 


1565 


•45 


580 


180 


Uncracked. 


Krupp 


1566 


•45 


695 




do. 


1555 


•46 


525 


180 


do. 


do. 


1556 


•46 


560 


X 


do. 


1545 


•44 


490 


180 


do. 


do. 


1546 


•44 


560 






Mean 


•450 


538 


180 






Mean 


•450 


605 


• 

n 




Lowmoor 


1854 


•37 


350 


180 


Uncracked. 


Lowmoor 


1855 


•38 


520 


z 


Bowling 


1884 


•40 


565 


180 


do. 


Famley 


1915 


•40 


535 


o 


Famley 


1914 


•41 


555 


180 


do. 


Taylor's 


1945 


•39 


510 


X 

• 


Taylor's 


1944 


•39 


450 


180 


do. 


Bowling 


1885 


•40 


554 




Monkbridge 


2004 


•37 


410 


180 


do. 


Cooper & Co. 


1975 


•38 


550 




Cooper & Co. 


1974 


•38 


430 


180 


Cracked slightly. 


Monkbridge 


2005 


•37 


501 




Krupp 


Mean 
1575 


•386 

•53 


460 

820" 


180 

180 


Uncracked. 


Krupp 


Mean 
1576 


•386 

•53 


588 




740 




do." 


1595 


•53 


710 


180 


do. 


do. 


1596 


•54 


663 




do. 


1585 


•55 


695 


180 


do. 


do. 


1586 


•54 


615 


I 




Mean 


•536 


748 


180 






Mean 


536 


678 


> 
r 
7 


Lowmoor 


1864 


•48 


550 


180 


Uncracked. 


Lowmoor 


1865 


•50 


580 


i 
o 


Bowling 


1894 


•49 


755 


180 


do. 


Famley 


1925 


•50 


682 


X 

• 


Taylor's 


1954 


•51 


633 


180 


do. 


Monkbridge 


2015 


•51 


520 




Monkbridge 


2014 


•51 


781 


180 


Cracked very slightly. 


Taylor's 


1955 


•52 


590 




Cooper & Co. 


1984 


•53 


608 


180 


Cracked slighUy. 


Bowling 


1895 


•50 


740 




Famley 


1924 


•51 


600 


180 


Cracked. 


Cooper & Co. 


1985 


•52 


620 




Knipp 


Mean 
1615 


•505 

•68 


654 

1080 


180 

180 


Uncracked. 


Krupp 


Mean 
1616 


•508 

•67 


688 




1030 




do. 


1605 


•65 


1065 


180 


do. 


do. 


1606 


•65 


1030 




do. 


1626 


•6o 


1003 


180 


do. 


do. 


1626 


•65 


1000 


< 




Mean 


•660 


1049 


180 






Mean 


•656 


1080 


m 



Lowmoor 


1874 


•63 


735 


180 


Uncracked. 


Lowmoor 


1875 


•64 


887 


X 
H 


Famley 


1934 


•65 


970 


180 


do. 


Bowling 


1905 


•64 


885 


z 
o 


Cooper & Co. 


1994 


•63 


680 


180 


do. 


Cooper & Co. 


1995 


•63 


910 


X 

• 


Bowling 


1904 


•63 


735 


180 


Cracked very slightly. 


Famley 


1935 


•63 


895 




Taylor's 


1964 


•63 


670 


180 


Cracked. 


Taylor's 


1965 


•62 


770 




Monkbridge 


2024 


•60 


685 


180 


Cracked very badly. 


Monkbridge 


2025 


•61 


624 






Mean 


•628 


746 


180 






Mean 


•688 


888 





All planed exactly *i'5 inches wide. 
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